[Oct'r, Our Thus, on the one hand, we have vital, vegetative, active properties; on the other, an unchangeableness almost absolute; such are the characteristics of products. As to the constituents, besides the three first properties, they sometimes also possess the two last, which are called animal properties.
All the anatomical elements, without exception, possess the vegetative proper- ties, but only a small number are endowed also with the two animal properties, and none of them is simultaneously the seat of the two last. Never, indeed, are the five vital properties observed in the same species: contractility and innervation are constantly inherent to distinct species of elements, and are never found united in one.
Thus all organized substances, by the conditions of existence, possess the properties of nutrition, development and genesis. These fundamental acts, however, require for their accomplishment certain physical or chemical conditions foreign to vital movement. Conditions of another order are sometimes necessary to the formation of certain elements. Thus the production of the ovule requires, normally at least, the presence of an ovary; that of bone, the presence of a cartilage of ossification; that of dentine, the presence of a special organ, the dental pulp. But the ovule element, the osseous element, the dental element, is created within or at the surface of the organ which precedes it, and which represents, only in another way, the essential condition of their formation.
Bone is not produced by simple calcareous incrustations of the cartilage of ossification, but by the osseous elements developing within the elements of the cartilage, by which the absorption and final disappearance of this last is effected.
[Oct'r, the existence of the membrana preformativa, or any distinct membrane of the bulb, primitively situated on the surface of this organ and playing any part in the development of the tooth ; 2d, because, instead of the fibres of Raschkow, and the calcareous molecules of Huxley, we substitute certain cells, the characteristics of which we have described. But the main point of the doctrine is with Huxley as with us?to wit: the non-participation of the histological elements of the pulp. This theory has received from Huxley the name of theory of deposition. The elements of the tooth being deposited, according to this theory, between the pulp and the membrana preformativa; but this term does not seem to us to exactly represent the essential phenomenon of the production of the dental organ, the spontaneous generation of the elements which compose it, and we would prefer to adopt the term of doctrine of autogenesis, which, signifying the birth or genesis of the tooth, would precisely describe this physiological act. We propose this term without reserve, and leave it to our judges and the public to decide its scientific value.
Be that as it may, if we survey the different theories which have succeeded in science, we perceive that the human mind has followed in this case the same inevitable logic which becomes necessary to conduct the creation and progress of general anatomy. Before the seventeenth century, indeed, anatomists were governed by false analogies, and looked upon the teeth as bone.
At a later period, when nails, hair, horns and hoofs, were admitted to be the products of secretion, and when the presence of secreting membranes were supposed to be materials, which begins with the cells, continues within the organ until advanced age, and as an inverse phenomenon does not respond sufficiently to this incessant assimilation, it follows that the tooth acquires very great hardness; the canaliculi diminish in diameter, and are even obliterated in their finest ramifications; the central cavity, in its turn, disappears under the absorption of the pulp and the production of ivory which fills it, and then the death of the organ follows.
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every where, the dental pulp was thought to be a glandular organ, the tooth a product of secretion, and even in France, we know, this doctrine, more or less modified, met with the greatest success. In short, a science in which Leeuwenhoeck, in 1683, had under the influence of acids?are no other than, the enamel itself, decalcified and membrani-fbrm, and he strengthens this assertion by the following experiment.
Having prepared a thin section of enamel in a longitudinal direction, from the incisor of a rat by means of an excising file, and having submitted this preparation for some time to the action of hydrochloric acid diluted with water, (half,) he placed it under the microscope and then proved that the fragments of the membrane were raised from all points of the section, not only from the triturating surface of the enamel, but also from the faces resulting from the frictions caused in order to use the preparation ; these membranes were perfectly clear and transparent, presenting in a word, all the characters assigned to preformative membrane. It appears from thence evident that it was the enamel itself, deprived of its calcareous salts, which formed the membranous shreds designated by authors ; for we cannot admit, in this case, the presence of isolated membranes, even in the thickness of the enamel.
Such is the state of the science touching the manner of the development of the enamel, a problem less difficult but not less studied than the development of ivory. Upon this point no majority of authors appear to be governed by the same theories, or by any precise observation. In France the prestige of Cuvier's ideas have retarded the progress of our schools, and yet occupy us, while in Germany the supposed necessity of admitting the intervention of a special membrane in the development of the teeth, trammels the efforts students are making to resolve the different questions of odontogenesis.
As to our personal opinion, it has been set forth in the first part of this chapter. We will at this time simply confine ourselves to the remark, that the explanation of Tomes on the subject of enamel cuticle cannot be admitted; for, as will be seen in the description of the structure of the teeth, the cuticle really exists, but cannot be considered as decalcified enamel, as it can be seen under the action of acids to detach itself from the surface of the enamel long before this action gives to the tissue the membranous appear- Structure of the Teeth.
In the histological study of adult teeth, we shall distinguish two parts; 1st, the study of the hard parts, dentine, enamel and cement; 2d, the study of the soft parts, the pulp or dental germ, and the alveolo-dental membrane.
These two parts will each form the subject of a separate chapter. [Oct'r, the dentine globules and the interglobular spaces, (pi. ii, fig. 5, d .)
The contours of the globules and the spaces which they intercept, are not equally marked in the different teeth, for they become effaced to some extent by age, without, however, wholly disappearing; they may be seen in the teeth of old persons in the form of very fine, pale, curved lines.
The dentine is limited in exterior surface by a continuous layer of membranous black granulations, very varied in form, (pi. ii, fig. 6 fig. 4, a, and fig. 5, b .)
The lower face of the enamel, covered by those rugosities which we spoke of in the section on dentine, comes in direct contact with dentine without the interposition of another substance; its external face, equally rough, is covered by a slight amorphous pellicle, first [Oct'r, gives place, towards the peripheral extremity of the prisms, to spaces, and little columns, which do not reach the ivory, occupy the spaces thus made. In the concave surface, on the contrary, the columns of the opposite sides of the concavity form angles by their union, or meet by their free extremities. In these two cases, the junction of the prisms is always imperfect, and this is proven by their meeting, by the changes of direction from whence irregular masses, arranged in different ways, result. These vices of conformation, which often occur in the concavities of the crown of the molars, sometimes form fissures at the surface of the enamel, at the bottom of which the ivory may be seen naked.
These fissures, which we have already described in treating on the development of the enamel, were observed as early as 1699, by La Hire.* "In some teeth it happens," says he, "that the fillets which form the enamel united into packets, and which should touch at their extremities, are not exactly joined towards the interior part of the tooth; this is observable in the bone of molar teeth, where the separation of the packets may be seen.
If the extremity of the fillets are rubbed a little, the separating of the two packets will increase so that hard portions of the aliment are received into the opening at the bottom of the tooth ; the interior part of the tooth is exposed, and its death follows."
In their aggregate direction, the columns of the enamel have inflexions or parallel undulations, sometimes regular, resulting from general curves ;?sometimes irregular, which gives a spiral or zigzag direction ; these peculiarities are only observable in the thick part of the enamel, for in those where it is thin, the prisms are regularly parallel.
The junction of the enamel columns is often imperfect, so that we find numerous lacunas in teeth badly conformed, in the region of the surface of the ivory. In Closely attached to the exterior surface of the dentine, it exactly fills all the anfractuosities which it presents, so that the line of demarcation between these two tissues becomes almost inappreciable.
Its external surface,, covered by little nodosities, is covered by the alveolo-dental membrane, which here performs the office of a true periosteum, and from which vessels communicate with the cemental tissue. The fundamental substance of the cement, (pi. ii, fig. 6 , a, a,) is homogeneous or finely granular and diaphanous. In the neighborhood of the neck, (pi. ii, fig. 4, d,) where it is not osteoplastic it is thin, transparent and friable ; we also often meet with it marked by striae, fissures, etc.
In the thicker parts it sometimes presents the appearance of stratified layers, common in the osseous tissue, and under these circumstances we may also observe the canals of Haver, the openings of which serve as common centres to the stratifications of the osseous substance.
The osseous corpuscles or osteoplasts are ordinarily arranged in the interior of the cement in a very irregular fashion, (pi. ii, fig. 6 On the head of soft parts of the adult teeth, we comprehend the dental germ and the alveolar dental membrane.
Section I.?Dental Pulp.
The dental pulp in the adult is nothing else than the dental papilla of the foetus, greatly increased in size by the progress of development; it occupies the central cavity of the dentine, and is prolonged into the roots through the canals with which these are traversed. Exactly moulded to the walls of the cavity which contains it, it represents the tooth which covers it; thus in the interior of the canine it is spindle-shaped, and in the incisors it is shaped en biseau, and in the molars it presents a number of conical projections equal to the number of tubercles of the Fig. 3 .?The same elements isolated, (300 diameters.) Fig. 4 .?The same elements, the commencement of fibro-plastic ramifications, (300 diameters.) Note.?The centres of the nuclei in the three last figures, and also in the point t, in the 1st, are a little too strongly marked; the reader will please rectify this error in the drawing. Fig. 5 .?Vertical section of the ivory germ, and a thin cap of dentine which covers it, (300 diameters.)
a.?Summit of the cap of dentine seen from its convex surface. This lamella is entirely developed; one may catch glimpses of the canaliculi and the route they take. b.?Section of dentine under the above, and less developed. e. e.?Pematoidin crystals en aiguilles, in the interior of the organ, and indicating a great nutritive energy.
Note.?When in the microscopic examination of the dental germ, we approach its adherent base, and consequently, removing from the parts already covered by dentine, we find an increasing number of fibro-plastic, fusiform or ragged bodies which do not exist in that portion of the bulb represented in this figure ; but they may be' seen in the interrupted extremity of the preparation which brings the internal adherent sack to the organ by degrees, and at last, in the points where this adherence is effected, the fibro-plastic bodies and the amorphous matter diminish in quantity, leaving room for the laminar fibres, which establish a direct continuity between the elements of the bulb and those of the membrane. fig. 5 , c,) and arranged within the ivory; they are composed of cavities which form that which we call the anastomotic spring of the dental canaliculi.
e.?Anastomosis of two dental canaliculi en anse.
/.?Dental canaliculi with their ramifications and their anastomoses. g.?Shaded limit, separating the ivory of the cement, and opposing any communication between these two substances. 
